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SPONSOR: W.R. Grace & Company 

AATERIAL: 10104-36-1 

SUBJEC"l': FINAL REPORT MUTAGENICITY PlATE ,,SSAY 

i. OBJECTIVE 

The objective of this study was to evaluate the test compound for genetic 
activity in microbial assays with and without the addition of ma~lian 
metabolic activation preparations. 

2 MA7ERIALS 

A. Test Compound 

1. Date Received: March25, 1977 

'· Descrip~~o~: Very viscous pale yellow liquid 

8. i~dicator Microoraan i sms 

SJlmonella typhimurium, strains: TA-1535 
TA-1537 
TA-1538 

Saccharomyces cerevisiae, strain: 04 

TA-98 
TA-100 

C. Activation System (Proes ~!}_.,Mutation Research .ll.:347, 1975) 

1. Reaction Mixt-.~re 

Cornpon,~..!l!. 

TPN 
Glucose-6-phosphate 
Sodium phosphate (dibasic) 
MgC1 2 
KCl 
Homogenate fraction e~uivalent 

to 25 mg of wet tissue 

f.1!!!!. Concel" t:r~ t ion/!!!.!. 

4 IJmoles 
5 IJmoles 

100 IJmoles 
8 IJmoles 

33 IJmoles 
0.1-0.15 ml 9,000 x ~ 
supernatant of rat lfver 

2. S-9 Homogenate 
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A 9,000 x i super~atant was prepared from Sprague-Dawl~y 
adult male rat liver induced by Aroclor 1254 five days 
prior to kill. 



2. MATERJALS (Continued) 

D. Positive Control Chemicals 

Table 1 below lists the chemicals used for positive controls in 
the nonactivation and activation assays. 

~l 

ASSAY CHEMICAl. a SOLV(NT --
Nonact 1 va- Methylnitrosoguanidine Water or Saline 

tion (MNNG) 
2-Nitrcfluorene (NF) Dimethylsulfoxidcc 
Quinacrine mu s:ard (QM) Water or saline 

Activation 2-Anthramine (ANTH) Dimethylsulfcxidec 
2-Acetylaminofluorene Dimethylsu)fcxidec 

(AAF ) 
8-Aminoquinoline (AMQ) Dimethyl~ulfoxidec 

aConcentrations given in Results Section 

bBPS = Base-pair substitution 
FS = Frameshift 

cPreviousiy shown to be nonmutagenic 

E. Solvent 

PROBABLE 
MUTAGENiC 

SPECIFICITY 

BPSb 

FSb 
FSb 

BPSb 
FSb 

FSb 

Either jeionized water or dimethylsulfox11e (DMSO) was used to prepare 
stock solution~ of solid materials. All ~1lut1ons of test materials 
were made in e'lther deionized water or DMSO. The solvent employed 
and its concentration are recorded in the Results Sect1o~. 
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3. E>.PERIM£1lTAL DESIGN 

A. Piate !est (Overlay Method*) 

ApprJximately 10e cells from an ov~rnigt1t r.ulture of each ~ndicator 
strain were added to sepa~ate test tubes containing 2.0 ml of ~lten 
agar supplamented with biotin and a trace of histidine. For non
activation tests, at least four dose levels of th~ test compcund 
were added t~ the contents of the appropriate tubes and poured 
over the lurfaces of selective agar plates. In activation 
tests, a minimum of four different c~ncentrations of the 
test chemical were added to the appropriate tubes with cells. 
Just prior to pouring, an aliquot of reaction mixture (0.5 ml 
containing the 9,000 x ~liver homogenate) w~s added to each 
of the activation overlay tubes, which we~e then mixed, and 
the contents poured over the surface of a minimal agar plate 
and allowed to solidify. The plates ~~e incubat~d for 48 
hours at 37C, a~d scored for the numbet ' colonies growing on 
each plate. The concentrations of all chemica ls are given in 
the Results Section. Positive and solvent controls using both 
directly active positive chemicais and tnose that require 
me tabol ic activation were run with each assay. 

S. Record ina and Presenting Data 

The numbers ~f colonies on each plate were counted and ~corded 
on printed forms. These raw data were analyzed in a computer 
program and reported on a printout. The re~ults are presented 
as reve .. tants per plate for each indicator strain employed in the 
assay. The positive and the solvent contro1s are provided as 
refet·ence poir.ts. Other relevant data are p,.ovided on the computer 
printout . 

*Certain classes of chemicals known to be mutagenc; and ca•·cinogens do not 
produce detectable responses using the standard Ames overlay method. Some 
dialkyl nitrosamines and certain substituted hydrazines are mutagenic in 
sus~ension assays, but not in the p1ate assay. Chemicdls of these clisses 
should be screened in a suspension assay. 

rn BIONETICS 
Utten 3 



i. __ SUH~ABI_Ol-fLAl[_lESI_BiSUliS 
I I I I tiN n I Ill If I ICc;, INC , 

•• "· c. 
NO I£: 

NAH( OR COO[ 0£ o; I flNA Tl ON Of Ill[ Jr c:; I C OHPOUIIII: I 0 I II 4 - lf•- I 

SOl Vf Nf t OHSO 
U<;l OAI[l HAY "io 19Jl 

t:ON([NIRAIIONS AR[ GIVfN IN HI <IIOL l'rt; <; Hll.l OH Hlt:IHIGOAMS lllf.) PFH 1'1 Afr • 

----- - --- - _ILLLLB - LA_IL LS ___ e_L!J ___ f_ LA-Ll--------------
_ lA ::: l~JL _ _U: l~J8 __ -- U=~'d-- _JA=l.IIO_ ___ 01!----

JE:il sru:us US SUE _ f8=15J5 ___ 
1 z 1 z J z 1 z l z 1 z 

ltOUACJll!UlO!f 

SOt.VP' CUfCfROl --- -- - 18 I 0 I I 4) ll~ Zl 

Pn-.IH11l. CONfROt•• --- --- AlA ... , ... '140 ~1000 Sill 711 

!ESf COMrOUNO 
t.llltl UL --- --- lt. I 0 10 411 161 )~ 

o.oaott ut --- -- - '" 17 II lO Ill 21 

O, lOitt Ul --- --- l.l J,> 14 Jl lll )7 

l.tiOtl Ul --- --- '" 77' If> 20 19) ll 

'S.OIIIOI Ul --- --- '" 14 I l .... J .]) 27 

ACUUUO!f 

SOl. V(Nf CONfMOl. AU liVER 21 If> 21 60 Ill 14 

POSiliVf COHYROl••• RAT L IV[ II 2" 1 I'H >10110 •lftOO .. _. ]) 

lE S l C0"4POUNO 
....... Ul. RAJ LIVER _.4 IQ 19 )I 1)4 15 

....... Ul AAf llVfH n 24 ll 42 165 II 

....... Ul. RAT ll Vflf lf II 24 c;s 195 I!> 

....... ut. AU liV(A ll 
, ll 4) 211 Iii 

s ...... ut. RAl LIVFR l"i 12 JR )0 186 ll 

-- ·-----------------------------------------·-----------------------------------------------
• 181• CONV[ATANTS P(R PLAT£ 

•• u-1515 ..-.& II UG/nU£ ••• fA-a5J5 ANI It 100 Ull~PlAf£ 

u-ao;n OM II UG/PUf£ U-1517 AMO I 00 tJO/PlAIE 

U-11\ll ..,. ltl UG/PlAlE l 1'-1 Slll AAf I 00 IJil/PLA lE 

··-·" ..,. Ul UGI'PlAlf fA-~1 AAf 100 Ull/PlAlE 

u-uo ..... G ll UO/ .. Ulf. IA-100 ANflf I 00 UGII'UI l£ 

0~ MHMG ll UG/PUl£ Cl4 OI4HA 100 MJCII0140l[S/PlAl( 

Sfll VftH DMSO Z.5 .IPLAlE <;OLYUH OMSO 2.'> '1/PLAI[ 

.:. 



5. INTERPRETATION OF RESULTS AND CONCLUSIONS 

The test compound was examined for mutagenic ~ctivity in a series 
of in vitro microbial assays employing Salmonella and Saccharomthces 
indTCator organisms. The compound was tested directly and in e 
presence of liver microsomal enzyme preparations from Aroclor
induced rats. The following results were obtained: 

A. Toxicity 

ThP. compound was te~ted over a series of concentrations such that 
there was either quantitative or qualitative evidence of some 
chemically-induced physiological effects at the high dost level. 
The low dose in all cases was below a concentration that d~mon
strated any toxic effect. The dose range employed for the evalu
ation of this compound was from 0.001 ul to 5 ul per plate. 

B. Nonactivation Test Results 

The results of the tests conducted on the compound in the absence 
of a metabolic system were all negative. 

C. Activation Test Results 

The results of the tests conducted on the compound in the presence 
of the rat liver activation system were all negative. 

0. Cor~clusions 

The test compound, 10104-36-1, did not demonstrate mutagenic activity 
in any of the assays conducted in this evaluation and was considered 
not mutagenic under these test conditions. 
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6. EXPLANATION 9[ EVALUATION PROCEDURES FOR PLATE ASSAYS 

Plate test data consist of direct revertant colony counts obtained 
from a set of selective agar pl~tes seeded with populations of ~tant 
cells suspended in a semisolid overlay. Because the test chemical 
and th~ cells are incubated in the overlay for 2 to 3 days, and a few 
cell divisions occur during the incubation period, the test is semi
quantitative in n&ture. Although these features of the assay reduce 
the quantitation of results, they provide certain advantages not con
tained in a quantitative suspension test: 

The small number of cell divisions permits potential 
mutagens to act on replicating DNA, which is often more 
sensitive than nonreplicating DNA. 

The combined incubation of the compound and the cells in 
the overlay permits constant exposure of the indicator 
cells for 2 to 3 days. 

A. Surviving Populations 

Plate test procedures do not permit exact quantitation of the 
number of cells surviving chemical treatment. At low concen
trations of the test chemical, the surviving population on the 
treatment plat~s is essentially the same as that on the nega
tive control plate. At high concentrations, the surviving 
population is usually reduced by some fraction. Our protocol 
normally employs several doses ranging over two or three log 
concentrations, the highest of these doses bein~ selected to 
snow slight toxicity as determined by subjective criteria. 

B. Dose Response Phenomena 

The demonstration of dose-related increases in mutant counts :s 
an important criterion in establishing mutagenicity. A factor 
that might modify dose-response results for a mutagen would be 
the selection of doses that are too low (usually mutagenicity 
and toxicity are related}. If the highest dose is far lower 
than a toxic concentration, no 1ncreases may be observed over 
the dose range selected. Conversely, if the lowest dose em
ployed is highly cytotoxic, the test chemic~l may kill any 
mutants that are induced, and the compound will not appear to 
be mutagenic. 
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6. EXPLANATION OF EVALUATION PROCEDURES FOR PLATF ASSAYS {Continued) 

C. Control Tests 

P~sitive and negative control assays are conAucted with each 
exr·~ timent and consist of direct-act·ing lllltiJens for nonactiva
tion assays and mutagens that require metabolic biotransforma
tion in activation assays. Negative controls consist of the 
test compound solvent in the overlay agar together with the 
other essential components. The negative control plate for 
each strain gives a referencf point to which the test data are 
compared. The pcsitive control assay is conducted to demon
strate that the test systems are functional with known mutagens. 

D. Evaluation Crit~ria for Ames Assay 

Because the procedures used to evaluate the mutagenicity of the 
test chEmical are semiquantitative, the criteria used to determine 
positive effects are inherently subjective and are based primarily 
on a historir~l data base. Most data sets are evaluated using 
the 7ollowing criteria: 

1. Strains TA-1535, TA-153i, and TA-1538 

If the so1vent control value is within the normal range, a 
chemical that produces a positive dose response over three 
concentrations with the lowest increase equal to twic_e __ 
the solvent contro1 value is considered to be mutagenic. 

2. Strains TA-98, TA-100, and 04 

If the solvent control value is within the normal range, 
a chemical that produces a positive dose response over three 
concentrations with the highest increase equal to twice~ 
solvent control value for TA-100 and two to three times th~ 
solvent control value for strains TA-98 and 04 is considered 
to be mutagenic. For these strains, the dose response 
increase should start at approximately the solvent control 
value. 

3. Pattern 
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Secause TA-1535 and TA-100 were both derived from the same 
parental strain (G-46} and because TA-1538 and TA-98 .ere 
both derived from the same parental strain (030~2), there 
is a built-in redundancy in the microbial assay. In general 
the two strains of a set respond to the same mutagen and 
such a pattern is sought. It is also anticipated that if a 
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6. EVALJATION OF EVALUATION PROCEDURES FOR PLATE ASSAYS (Continued) 

0. Evaluation Criteria for Ames Assay 

3. Pattern 

given stra1~, e.g. TA-1537, responds to a mutagen in 
nonactivation tests it will generally do so in activation 
tests. (Tile converse of this relationship is not expected.) 
While similar response patterns are not re~ui:ed for all 
mutagens. they can be used to enhance the reliability of 
an evaluation deci~ion. 

4. Repr0ducibility 

If a chemical produces a response in a single test that 
cannot be reproduced in one or more additional runs, the 
initial positive test data loses significance. 

The preceding criteria are n~~ absolute and other extenuating 
factors may enter into a final evaluation decision. However, 
these criteria are applied to the majority of situations and 
are presented to aid those individuals not familiar with this 
procedure. As the data base is ~ncreased, the criteria for 
evaiuation can be more firmly establ i shed. 

E. Kelationship Between Mutagenicity and Carcinogenicity 

It must be emphasized that the Ames Salmonella/microsome test 
is not a definitive test for chemical carcinogens. It is 
recognized, however, that correlative and functional relation
srips have been demonstrated between these two end points. 
Th~ results of comparative tests on 300 chemicals by ~cCann et 
al. (Proc. Nat. Acad. Sci. USA, 72:5135-513S, 1975) show an-
extremely good correlation between results of microbial muta
genesis tests and ~vivo rodent carcinogenesis assays. 

All evaluation and interpretation of the data presented in 
this report are based only on the demonstration of or lack of 
mutagenic activity. 
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STANDARD OPERATING PROCEDURES 

To ensure an accurate and reliable mutagenicity testing program. LBI 
instituted the following procedures: 

rn 
Utton 

The test compound was registered in a bound lo; bcok recording 
the date of receipt, ccmplete client identification, physical 
~escription and LBI codt number. 

Con.,. ~ te records of W!ights and dilution! associated with the 
test ..• g of the submitted materia; were entered into a bound 
notebook. 

Raw data information was recorded on special printed forms that 
were dated and initialed by the individual performing the data 
collection at the time the observations were made. T~ese forms 
were filed as permanent records. 

All animal tissue S-9 preparations used in the activation tests 
were taken from dated Jnd ,retested frozen lots identified by 
a uniaue number. The S-9 preparations were monitored for uni
formity and the information recorded. 
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